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(54) Title: ASPIRATING CULTURE CATHETER AND METHOD OF USE 

(57) Abstract 

A catheter adapted to be introduced into 
a body cavity, such as a bronchial tube or lung, 
for purposes of biopsy, introduction of fluid an- 
d/or aspiration of fluid. One problem in collec- 
ting samples from within a body cavity is the pre- 
vention of contamination while the catheter is 
being inserted and withdrawn. The problem is 
solved by providing a catheter with inner and ou- 
ter concentric tubes (24, 16) having a reflected 
cylindrical membrane (2) attached adjacent their 
distal ends. Pressurized fluid may be introduced 
through the perfusate passage running between 
the tubes and thus between the walls of the re- 
flected membrane in order to provide relative ri- 
gidity for the membrane (2) and to seal the re- 
flected end of the membrane (2) thereby crea- 
ting a closed pristine chamber, defined by the 
walls (8) of the reflected membrane about the 
end of the inner tube (24) . A cage (72) composed 
of balls (68) mounted on resilient pins (70) may 
be disposed within the reflected membrane (2) 
to aid the reflection of the membrane. A portion 
of the reflected membrane may be perforate 
(34). Following introduction of the catheter into 
a bronchial tube in the method of the invention, 

the inner tube (24) is extended to open and pass through the reflection, thereby rolling the inner wall (8) about the reflected por- 
tion and reversing the inner walls of the pristine chamber. Optionally, a topical antibiotic or local anesthetic may be introduced 
into the membrane and extruded through the perforations during the introduction or exit, or a lung brush (36) or other sampling 
means may be inserted through the lumen of the inner tube during use. The catheter may also be used for endotracheal intuba- 
tion. 
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BACKGROUND OF THE INVENTION 
ASPIRATING CULTURE CATHETER AND METHOD OF USE 



FIELD OF THE INVENTION: 

The present invention relates to a catheter for insertion into 
a body cavity. More particularly, it relates to a catheter for 
pristine isolation of a portion of a lung or transpharyngeal 
bronchial tube, and a method for use of the catheter, 

DESCRIPTION OF THE PRIOR ART: 

Certain medical procedures require the insertion of a 
catheter into a body cavity for the purpose of examining a portion 
of the cavity, acquiring a pristine culture or biopsy of cells, 
introducing a fluid, or aspirating a fluid. Examples of such 
medical procedures include introducing a catheter into the urinary 
tract to determine and differentiate kidney infections from bladder 
or urethral infections, introducing a catheter into the uterus in 
post partum females to investigate sepsis of the uterus, and 
introducing a catheter into the tracheobronchial tree to investi- 
gate bronchial infections such a pneumonia. However, because the 
catheter must pass through an entry portion of the body cavity, 
for example the pharynx or vagina, prior to reaching the portion 
to be isolated or investigated, and because numerous micro-organisms 
different from those intended to be studied typically reside in 
those entry portions, the sterility of the catheter may be com- 
promised and the sampling rendered valueless. Further, and infec- 
tion may thereby be transmitted from one portion of the cavity to 
another due to the transit of the contaminated catheter. 

When investigating the bronchial tree, a surgical technique 
known as Transtracheal Aspiration, in which an incision is made 
which bypasses the pharynx, has been developed in an effort to 
overcome this problem and attain uncontaminated lung or transpharyn- 
geal bronchial samplings* However, Transtracheal Aspiration is 
often a dangerous procedure presenting the risks of cutaneous 
emphysema and hemoptysis, and, as a result, physicians are often 
hesitant to make use of it. 
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U.S. Patent number 4,023,559 to Gaskell is an example of 
a catheter designed to be inserted into a body cavity for 
sampling, irrigating, or draining a portion of the cavity while 
preventing the contamination of the sampling or drained portion by 
5 micro-organisms residing in entry portions of the cavity. The 
catheter there consists of an outer tube surrounding an inner 
tube and having a normally closed rounded distal end. The distal 
end has incisions which open under the pressure resulting from 
the axial movement of the inner tube. The inner tube remains 

10 retracted and the incisions closed as the catheter is passed into 
a body cavity so that the inner tube may remain sterile while the 
outer tube is thereby contaminated* When the distal end of the 
catheter reaches the desired portion of the body cavity, the still 
sterile inner tube is advanced through the incisions at the rounded 

15 distal end of the outer tube so that it may drain or introduce fluid. 
Optionally a sterile sampling means may be inserted through the 
lumen of the inner tube. The Gaskell catheter, however, has 
several shortcomings. First, since the outer tube walls must 
have sufficient resilient strength to firmly maintain the incisions 

20 in a closed condition during entry and exit, the outer tube must 

therefore be made of a relatively heavy guage tubing. This limits 
the catheter's felxibility. Secondly, because the outer edges 
of the incisions are contaminated with extraneous micro-organisms 
during the transit through the cavity, the previously sterile inner 

25 tube also becomes contaminated as it is extended through and con- 
tacts the incisions during use. The inner tube is, of course, 
again contaminated as it is withdrawn past the edges of the in- 
cisions after use. As a result, any sampling or culture taken will 
be contaminated by the innter tube and provide invalid results. 

30 SUMMARY OF THE INVENTION 



in a pristine environment. 

It is another object of the present invention to provide a 
35 catheter having a sterile or pristine chamber adjacent its distal 
end. 



It is therefore an object of the present invention to 
provide a catheter capable of isolating a portion of a body cavity 




It is another object of the present invention to provide 
a catheter capable of extracting a pristine sample from a body 
cavity. 

It is another object of the present invention to provide a 
catheter capable of converting a pristine space into a protruding 
pristine tip. 

It is another object of the present invention to provide 
a Transpharyngeal Aspirating Culture Catheter. 

It is another object of the present invention to provide a 
method for isolating a portion of a body cavity in a pristine 
environment. 

It is another object of the present invention to provide a 
method pf acquiring a pristine sample from a body cavity. 

It is another object of the present invention to provide 
a method of transtracheal intubation; aspiration, isolation 
and/or culture* 

The catheter of the present invention consists essentially of 
a pair of concentric tubes having a cylindrical perfusate 
passageway therebetween and a cylindrical membrane mode of resilient 
material and being reflected back upon itself so that each of its 
ends may be connected adjacent the distal end of one of the tubes, 
thereby forming a double walled cylindrical chamber at the 
distal tip of the catheter. When a fluid is introduced through 
said perfusate passageway and into the space between the walls of 
the double walled cylindrical chamber formed by the reflected mem- 
brane, the membrane becomes relatively rigid and resilient ly expands 
or inflates so as to seal the reflected end of the double walled 
chamber. Since the interior of the ' inner wall of the double 
walled chamber is initially pristine, it thereby forms a closed 
pristine chamber, or if the inner wall is initially sterile, a 
closed sterile chamber, 

As the catheter is- inserted into a body cavity in the method 
of the invention, the outer wall of the closed, double walled, 
pristine chamber becomes contaminated by micro-organisms residing 
in the entry portion of the body cavity but the inner wall remains 
pristine. As the reflected end of the pristine chamber, which is 
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also the distal tip of the catheter, reaches the desired portion 
of the body cavity, the inner tube is advanced either manually 
of by fluid pressure, with respect to the outer tube. The inner 
tube passes through the reflection and takes the inner wall of 
the pristine chamber with it until the inner wall is completely 
reversed and extended behind the distal end of the inner tube, 
thereby extinguishing the pristine chamber. The respective motions 
are reversed upon retraction of the inner tube. The inner tube 
therefore need not come in contact with the contaminated 
outer wall at any time since the reflection is formed by the 
pristine inner wall when the inner tube is advancing through 
it. Further, since most of the resilience and rigidity of the 
membrane is due to the pressure of the fluid located between the 
double walls of the membrane, the membrane walls may be made of 
extremely thin flexible material which readily permits inflation. 

Optionally, the outer wall of the pristine chamber defined 
by the reflected membrane may be perforated to permit perfusate 
to escape. These perforations should be of such a size and num- 
ber that the fluid pressure within the reflected membrane is 
maintained while the outer surface of the reflected membrane 
is washed by the escaping fluid. The escaping fluid, which is 
introduced via the perfusate passage may be a local anesthetic, 
topical antibiotic, or any other fluid desired by the operator* In 
the case of a topical antibiotic, the outer surface is thereby 
sterilized to help prevent transmission of micro-organisms. 

The apparatus of the invention may further include a sampling 
means such as a brush or swab located within the lumen of the 
inner tube. Alternatively, irrigating fluid may be passed through 
the lumen of the inner tube to wash the cavity, or fluid may be 
drained therefrom. 

A further feature of the apparatus of the invention may be 
the provision of balls or springs located within the reflected 
membrane at the point of reflection in order to aid the membrane 
in retaining its shape and to aid in maintaining the closure 
of the reflected end of the pristine chamber t The balls or springs 
may be connected to the outer tube by means of resilient pins 
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or other resilient means to form a cage about the pristine chamber. 

In a further embodiment of the apparatus of the invention, 
the distal end of the outer tube may contain longitudinal slits 
to facilitate the extension of the inner tube and to increase the 
5 flexibility of the inner tube. 

In another embodiment of the apparatus of the invention, the 
inner tube may be eliminated and the end of the reflected membrane 
connected directly to ^he sampling "brush. 

In a preferred embodiment, the catheter comprises a Trans- 

10 pharyngeal Aspirating Culture Catheter which is inserted through 
the pharynx and into a bronchial tube or lung* In this preferred 
embodiment it may be used in conjunction with a fiberoptic 
bronchoscope, in which case it should be of sufficiently small 
diameter to fit within "the passage of the bronchoscope 

15 . The catheter of the preferred embodiment may also include 

a second membrane on the* operator T s end of the catheter, the 
second membrane being a mirror image of the first membrane, and 
a threaded set pin engagable with, an indentation on the inner 
tube. The operator can therefore judge the extend of extension 

20 of the inner tube by examination of the second reflected membrane, 
and lock it in place by means of the set pin* In the absence of 
the second membrane, gradations may be provided on the inner tube 
to gauge the membrane extension. 

The catheter of the preferred embodiment could also be used 

25 as an endotracheal tube, wherein the inner tube is a breathing 
tube while the inflated membrane acts to seal the trachea. 

The catheter of the present invention may also be used to 
investigate bleeding in the gastrbintestinal tract or in the 
urinary tract to differentiate bladder infections from kidney in- 

30 fections. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Various other objects, features and attendant advantages 
of the present invention will be more fully appreciated as the 
same becomes better understood from the following detailed descrip- 
tion when considered in connection with the accompanying drawings, 
35 wherein like reference characters designate like or corresponding 
parts throughout the several views and wherein: 

{ - OM PJ J^N 
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Figure 1 is a cross-section of a side view of the reflected 
membrane of the preferred embodiment; 

Figure 2 is an end view of reflected membrane of Figure 1; 
Figure 3 is a side view, in partial cross-section, of the 
5 reflected membrane of Figure 1 in a fully extended condition, 
including the perforations of one of the embodiments; 

Figure 4 is silimar to Figure 3, but shows the inner tube and 
reflected membrane in a partially extended condition; 

Figure 5 is a side view of the catheter of Figures 1-3; 1 
10 Figure 6 is a detail of the set pin in Figure 5; 

Figure 7 is a cross-sectional view of a variation of the 
preferred embodiment; 

Figure 8 is an end view of the cage of Figure 7; 
Figure 9 is a crosV-sectional view of another embodiment 
15 of the apparatus of the invention; 

Figure 10 is a cross sectional view of yet another embodiment 
of the invention; and 

Figure 11 is a plan view of the catheter manufactured in 
unitary form, prior to reflecting the inner tube into the outer tube, 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The preferred embodiments will now be described with reference 
to the figures. 

In Figures 1 and 2 the reflected membrane is shown generally 
at 2, It consists of an outer cylindrical wall 4 which may be 
reflected back into itself at reflected portion 6 so as to form 
an inner annular wall 8, thereby resulting in a double walled 
reflected membrane. An annular perfusate space 10 is formed between 
the walls, and an annular pristine chamber 11 is formed within the 
inner wall. The membrane may be made of any thin, strong, and 
elastic material such as polyurethane or latex. The end 12 of the 
outer wall of the membrane is connected adjacent the distal end 
14, or other convenient portion, of an outer catheter tube 16 
by means of a copper band 18 or other fluid tight connecting means 
such as nylon thread. The end 20 of the inner wall may be connected 
adjacent the distal end 22 of an inner catheter tube 24 by connecting 
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means such as a pair of threaded, beveled, copper aimuli 26 and 
28 or other fluid tight connecting means such as nylon thread* 
The inner tube 24 extends through the length of the lumen 
of the outer tube 16 and is axially movable with respect to the 
5 outer tube 16, The inner tube 24 has an outer diameter sufficiently 
smaller than the inner diameter of the outer tube so that a 
cylindrical perfusate passage 30 may run along.- the length of the 
remainder of the lumen. Perfusate under pressure may pass through 
perfusate passage 30 into perfusate space 10 so as to cause -walls 

10 4 and 8 to resiliently stiffen and "ballon". Expansion of the 
membrane adjacent the reflected end closes off the end of the 
pristine chamber adjacent the reflection 6 and forms a seal 32. 
The precise shape of the thus distended membrane is determined by 
the resilient characteristics of the material from which it is 

15 made. 

As can be seen in Figures 3 and 4, the outer wall of the 
reflected membrane may contain perforations 34 which permit the 
perfusate to escape at a controlled rate- The perforations are 
of such .a size and number that adequate pressure is maintained 
20 within the perfusate space so that the walls 4 and 8 are still able 
to "ballon" . As may be seen in Figure 1, the lumen 25 of the 
inner catheter tube 24 may also contain a sampling means such as 
lung brush 36 axially movable through the lumen by flexible rod 
38, 

25 In the method of operation of the catheter of Figures 1 and 

2, the catheter is introduced into a body cavity, such as the 
mouth, and is inserted through the pharynx and into a bronchial 
tube or lung. This operation may be performed in conjunction 
with the introduction of a bronchoscope (not shown). Prior to 

30 the introduction of the catheter, the distal end 22 of the inner 
tube 24 is positioned substantially adjacent or within the distal 
end 14 of the outer tube 16 as seen in Figure 1. Perfusate under 
pressure is then introduced through the perfusate passage 30 
and into the perfusate space 10 to cause the walls 4 and 8 to 

35 "ballon" thereby ensuring the sealing of the pristine chamber at 
32. 
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It can therefore be seen thsLt the pristine chamber and inner 
tube is sealed and will not be contaminated by- micro— organisms 
residing in the pharynx as the membrane passes therethrough. 
Further, micro-organisms will not pass into the pristine chamber 
5 even if the seal is not complete. This is analogous to Louis 
Pasteur f s swann neck flask experiments which gave evidence to 
disprove the theory of spontaneous generation; that is, that 
microbes would' not be able to migrate very far down a flask neck. 
The seal 32, however, acts to further insure that there is no 

10 contamination of the pristine chamber, desirable when an anaerobic 
culture is sought. 

Once beyond the pharynx and in a bronchial tube or lung, the 
pristine chamber 11 and inner catheter tube are exposed by the 
method shown in Figures 3 and 4. In the method', the perfusate 

15 is optionally withdrawn and the inner, catheter tube 24 is moved 
foreward with respect to the outer tube, towards the reflection 
6, as the outer tube is held stationary. As the inner tube moves, 
it carries the end 20 of the inner wall 8 with it which causes 
the inner wall to move toward the reflection and to "roll over" 

20 at the reflection, as shown in Figure 4, (If the perfusate 

has not been withdrawn the rigidity resulting from the pressurized 
perfusate prevents the inner wall 8 from folding of "crumpling" 
about the tube 24, } The inner wall therefore reverses itself as 
it rolls over the point of reflection and becomes part of the 

25 outer wall, it is the inner wall itself which forms the reflection 
and the length of the pristine chamber 11 is thereby shortened. 
Beyond a certain extension of the innter tube 24, the seal 32 is 
broken as the inner tube reaches the point of reflection (as 
substantially shown in Figure 4) and the pristine chamber is com- 

30 pletely exposed. The inner tube is thereby exposed to the pristine 
environment of the bronchial area without its ever coming into 
contact with the edges of the contaminated outer wall 4 since the 
wall at the reflection has been replaced by the pristine inner 
wall in the position shown in Figure 4. 

35 * As the inner tube 24 continues to extend beyond the reflec- 
tion, the membrane eventually becomes fully extended into a 




cylinder and the reflection and pristine chamber are . extinguished, 
as seen in Figure 3, which is the working condition of the catheter. 
It may be appreciated from Figure 3 that not only has the inner 
tube 24 been fully extended without contact by the contaminated 
outer wall 4, but, in the extended position, the contaminated 
outer wall 4 is removed from the pristine working area of the 
bronchial tube or lung by the length of inner wall 8, thereby 
further effectively isolating a portion of the bronchial tube or 
lung in a pristine environment. Further, if the membrane is 
then inflated, it may act to seal the portion of the bronchial 
tree being investigated and even further insure' the pristine nature 
of the culture. 

Once the catheter is in the condition shown in Figure 3, a 
sampling or culture may be taken (as, for example, by brush 36), 
or irrigating liquid introduced, or fluid drained, through the 
lumen 25 of the pristine inner tube 24- When desired, the 
catheter may be removed by a reversal of the above steps. 

In the embodiment having perforations in the outer wall 4, 
as shown in Figures 3 and 4, a fluid such as topical antibiotic, 
local anesthetic, or other treating fluid may be introduced through 
the perfusate passage and into the perfusate space of the membrane 
during entry and exit of the catheter, The use of an anesthetic 
would lessen any minor discomfort associated with the movement of 
the catheter and the use of an antibiotic would act to wash and 
decontaminate the outer wall 4, The operator may, in fact, during 
insertion or withdrawl, first use one fluid and then, beyond a 
certain point in the insertion or withdrawal, reverse pressure to 
withdraw the first fluid, and instead introduce a second fluid. 

In Figure 5, which shows the entire catheter, the operator's 
end 40 of the outer tube 16 of the catheter includes a Y connection 
42, One branch 44 of the Y connection is connected to a hypodermic 
syringe 46 or other means for introducing perfusate under pressure 
to the perfusate passage 30, The superior Y branch 48 has attached 
to the end thereof, a second reflecting membrane 50, which is also 
connected adjacent the operator T s end 52 of the inner tube 24 so 
as to be a reverse mirror image of the first membrane 2, The 
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superior Y branch 48 also contains an aperature into which a 
collar 54 for a threaded set pin 56 is inserted, The threaded 
set pin 56 has attached to it, at the end located within the outer 
tube 16, a ring 58 which is of a sufficient size to fit around a 
5 collar 60 of the inner tube 24, The collar 60 has at least 3 
recesses 62 located on its surface which may be engaged by the 
ring 58 to lock the inner tube in a desired position. As may be 
seen from Figure 5 9 the operator end 64 of the sampling brush 
rod 38 has gradations 66 marked on its surface to indicate its 

10 position within the inner tube, 

When performing the method of the invention, the operator 
may first lock the inner tube in its rest position within the 
outer tube for insertion through the pharynx, and upon insertion 
into the bronchial tube, then use the set pin 56 to unlock 

15 the inner tube 24 from its rest position. Note that locking the 
inner tube in its rest position is important in maintaining the 
sterility of the inner tube 24 because a constant outward pulling 
force is placed on the inner tube by the resilience of the inflated 
reflected membrane 2 when the inner tube is in its rest position, 

20 The inner tube will therefore initially move slightly foreward 

as a result of the pulling force when the set pin 56 is released. 
The operator can then continue to move the inner tube forward 
while observing the second membrane 50 which is a reverse mirror 
image of membrane 2, to determine its position with respect to 

25 membrane 2, When the inner tube is extended by the desired amount, 
the operator can use the set pin 56 to again lock it in position 
and may then extend the sampling brush 36, using gradations 66 to 
note its position. The inner tube may be extended and retracted 
either manually or by increasing the fluid pressure within the 

30 perfusate space 11. Optionally, the second membrane 50 may be 
replaced by gradations on the inner tube (not shown) to gauge 
the extention of the inner tube. Also, the branch 44 of the Y 
connection may include a membrane (not shown) between the Y connec- 
tion and the syringe 46. This membrane will expand due to the 

35 fluid pressure introduced into membrane 2 and may be used to gauge 
the fluid pressure. 
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The catheter may also be used for endotracheal intubation, 
which is a procedure wherein a tube is inserted into the trachea of 
a patient in respiratory distress so as to help facilitate respira- 
tion. When used for intubation, the inner tube of the catheter would 
be a breathing tube and constitute an initially sterile airway 
preventing contamination of the lower trachea. The catheter 
should then be of such a size that the inner tube 24 could function 
as a breathing tube and that inflation of the membrane would 
seal the trachea, thereby keeping contaminants behind the seal and 
away from the trachea. Culture samplings could also be extracted 
from the trachea when desired, 

Figures 7 and 8 show* a further embodiment of the catheter in 
whiph. a plurality of balls 68 are set within the membrane 2 in an 
annular array at the point of reflection 6 to aid the membrane in 
maintaining its shape during insertion. The balls are supported 
by resilient pins 70 which, may be curved and which extend axially 
within the reflected membrane to the band 18 to which they may 
be attached, thereby forming a cage 72 about the pristine chamber. 
The resilient pins tend to urge the balls together to help maintain 
the seal 32 thereby* further- insuring the integrity of the pristine 
chamber lit The balls may be mounted so as to roll about an axis, 
such as axis 69 of Figure 7, as the membrane "rolls" about the 
reflection during extension or retraction of the inner tube. Figure 
7 shows only one .ball as being mounted to permit rolling, however, 
if this modification is used, all of the balls would be similarly 
mounted. Figure 8 shows four balls, however, a lesser or greater 
number could be used* The balls may also be replaced by springs 
or other biasing means mounted at the ends of the pins. 

The inner and outer tubes may be made of teflon to promote 
smooth axial movement of the inner tube 24 within the outer tube 
16. A lubricant may also be introduced within the perfusate 
passage for the same purpose. 

The catheter may also be used with a fiberoptic bronchoscope, 
not shown, in which case it should be a sufficiently small diameter 
-to fit within the channel of the bronchoscope, Fiberpptic 
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bronchoscopes are well known to those skilled in the art, and 
will not be further described. 

In another embodiment of the catheter , the inner tube may 
be completely eliminated and the reflected membrane 2 may be 
5 connected between the outer tube 16 and the sampling brush rod 
38 at 39, as shown in Figure 9. 

In yet other embodiments: longitudinal slits 74, seen in 
Figure 9, may be provided at the distal end of the outer tube 
16 to facilitate easier extension of the inner tube and reflection 
10 of the membrane and to increase the flexibility of the catheter, 
particularly in larger catheters. Figure 9 also shows that the 
outer tube surface itself may also be, in part, perforate, as 
at 76. In Figure 5 it may be seen that the distal end of the 
catheter may be bent, as at 78, in the manner of a Coude* catheter, 
15 to facilitate introduction into the trachea. The inner wall 8 

of the membrane may also contain spiral pleats 81, shown in Figure 
10, which cause the membrane to extend when twisted. In the use 
of this embodiment pressurized fluid is not used, and the pristine 
chamber 11 is extinguished by advancing the inner tube 24 while 
20 rotating it in the sense opposite that of the pleats. Other em- 
bodiments, can include? shaping the inner wall of the reflected 
membrane so as to provide several seals along its length, that is, 
several small balloon portions., as seen at 80 in Figure 9j and 
providing one or more guide wires running the length of the cathe- 
25 ter to permit additional stiffness and control during insertion, 

particularly in larger catheters, as can be seen at 82 in Figure 1. 

As shown in Figure 11, the inner tube 24, outer tube 16 and 
membrane 2 may be manufactured as a single tube 84. The tube 84 
would have a large diameter end 116 and a small diameter end 124 
30 of approximately equal lengths with, a thinner guage intermediate 
portion 102 connecting the ends 116 and 124. Upon manufacture of 
the unitary catheter tube 84, one end may be turned "inside out" 
and reflected back upon itself until the point of reflection 
reaches the intermediate portion 102. The resulting structure would 
35 then be a double walled catheter having walls 116 and 124, with 

a reflected membrane at one end formed by intermediate portion 1Q2. 
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Obviously, many modifications and variations of the present 
invention are possible in light of the above teachings. It is 
therefore to be understood that within the scope of the appended 
claims, the invention may be practiced otherwise than as specifically 
described herein. 
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WHAT IS 'CLAIMED IS: 

1. A catheter for isolating a portion of a body cavity 
in a pristine environment, said catheter comprising: 

inner and outer tubes j 
5 reflected membrane means connected to said inner and outer 

tubes, said reflected membrane means defining a pristine chamber; 
and 

means for closing one end of said pristine -chamber, 

2. The catheter of claim 1 including means for introducing 
10 fluid under pressure adjacent said reflected membrane, 

3. The catheter of claim 1 wherein said pristine chamber 
is a double walled pristine chamber, 

4. A catheter for isolating a portion of a body cavity in 
a pristine environment, said catheter comprising; 

15 concentric inner and outer tubes having distal ends; 

reflected membrane means connected adjacent said distal ends, 
said reflected membrane means defining a double walled pristine 
chamber about said distal end of said inner tube; 

means associated with said reflected membrane means for 
20 closing one end of said pristine chamber; and 

means associated with said tubes for introducing fluid 
under pressure between said double walls. 

5. A catheter adapted for isolating a portion of a body 
cavity in a pristine environment, said catheter comprising: 

25 an outer tube having a distal endj 

an inner tube having a distal end, said inner tube being 
axially disposed within said outer tube; 

a cylindrical reflected membrane having a reflected portion 
and two ends, one said end of said reflected membrane being 
30 connected adjacent said distal end of said inner tube, the other 
said end of said reflected membrane being connected adjacent said 
distal end of said outer tube, said reflected membrane defining 

( OMPI 
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a pristine chamber; 

means associated with said membrane for closing said pristine 
chamber adjacent said reflected portions; and 

means associated with said tubes for introducing fluid 
5 under pressure into said reflected membrane. 

6. A catheter adapted for isolating a portion of a body 
cavity in a pristine environment:, said catheter comprising: 

an outer tube having a lumen and a distal end; 

an inner tube being axially disposed within said lumen of 
10 said outer tube; 

a cylindrical membrane being axially reflected back upon 
itself at a reflected portion thereby forming a double walled 
cylindrical reflected membrane having an open end and a reflected 
end and defining a pristine chamber within an inner wall of 
15 said double walls, said inner wail of said open end being connect- 
ed adjacent said distal end of said inner tube and an outer wall 
of said open end being connected adjacent said distal end of said 
outer tube thereby defining a perfusate space between said double 
walls; 

20 means associated with said reflected membrane for closing 

said pristine chamber adjacent said reflected portion; and 

means associated with said inner and outer tubes for introduc- 
ing fluid under pressure into said perfusate space, 

7. The catheter of claim 4 or claim 5 or claim 6 wherein 
25 the outer diameter of said inner tube is smaller than the inner 

diameter of said outer tube by a finite amount, thereby permitting 
relative axial movement between said inner and outer tubes and 
defining a perfusate passage surrounding said inner tube, said 
perfusate passage constituting said means for introducing said 
30 fluid under pressure, 

8. The catheter of claim 4 or claim 5 or claim 6 wherein 
said inner tube has a lumen and a movable sampling means is 
provided within said lumen of said inner tube. 
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9. The catheter of claim 8 wherein said sampling means 
comprises a flexible rod having a brush located at its distal 
end. 

10. The catheter of claim 4 or claim 5 or claim 6 wherein 
the surface of said reflected membrane includes a plurality of 
perforations upon a portion thereof. 

IX. The catheter of claim 6 wherein the surface of said 
outer wall includes a plurality of perforations. 

12. The catheter of claims 4 or 5 or 6 wherein said 
body cavity is a lung. ^ 

13. The catheter of claim 4 wherein said outer tube 
means includes at least one longitudinal slit. 

14. The catheter of claim 4 wherein said distal end of 
said inner and outer tubes are bend relative to the remainer of 
said inner and outer tubes. 

15. The catheter of claim 4 wherein said means for closing 
one end of said pristine chamber includes means for closing 
said pristine chamber at another point along its length. 

16. The catheter of claim 4 including at least one guide 
wire axially extended between said inner and outer tubes. 

17. A catheter for isolating a portion of a body cavity 
in pristine environment ? said catheter comprising; 

a tube having a distal end; 

a sampling rod extending through the lumen of said tube, 
said sampling rod including a sampling means at its distal end; 
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reflected membrane means connected between said distal 
end of said tube and sa£d sampling rod and defining a double walled 
pristine chamber about said sampling means; 

means associated with said reflected member for closing 
5 one end of said pristine chamber; and 

means associated with said tube for introducing fluid under 
pressure between said double walls. 

18. A catheter for isolating a portion of a body cavity 
in a pristine environment, said catheter comprising j 

10 concentric inner and outer tubes having distal ends; 

reflected membrane means- connected adjacent said distal 
ends, said reflected membrane means defining a double walled 
pristine chamber about said distal end of said inner tube; 

means associated with said reflected membrane means for 
15 closing one end of said pristine chamber; and 

at least one spiral pleat located on inner wall of said 
double walled pristine chamber. 

19. A catheter for isolating a portion of a body cavity 
in a pristine environment, said catheter comprising a flexible 

20 tube having; 

a large diameter end, &aid tube at said large diameter 
end having a wall thicknes-s ; 

a small diameter end of a length, substantially equal to 
that of said large diameter end, said tube at said small diameter 
25 end having a wall thickness; and 

an intermediate portion unitarily formed with said large 
and small diameter ends and connecting said large and small 
diameter ends, said tube at said intermediate portion having a 
wall thickness less than that of said large end and small end. 

30 20, The catheter of claim 19 wherein said small end is 

normally located substantially within the lumen of said large 
end and said intermediate portion includes a reflection. 
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21. A method of isolating a portion of a body cavity 
in a pristine environment, comprising the steps of: 

introducing into an entry portion of said body cavity a 



10 



15 



20 



25 



catheter defining a closed pristine chamber at one end; 

locating said pristine chamber adjacent said portion of 
said body cavity to be isolated; 

extinguishing said closed pristine chamber; 

isolating said portion of said body cavity; 

re-establishing said closed pristine chamber; and 
withdrawing said catheter from said body cavity. 

22. A method of isolating a portion of a body cavity in 
a pristine environment r comprising the steps of: 

introducing into an entry portion of said body cavity a 
catheter comprising inner and outer tubes and a reflected 
membrane connected adjacent the distal ends of said tubes, 
said reflected membrane being closed adjacent a reflected end 
to form a closed double walled pristine chamber about said distal 
end of said inner tube; 

introducing fluid under pressure between said double walls; 

locating said reflected membrane adjacent said portion 
of said body- cavity to be isolated j 

extinguishing said pristine chamber; 

isolating said portion of said body cavity; 

re-establishing said pristine chamber; and 

withdrawing said catheter from said body cavity. 

23. The method of claim 22 wherein said pristine chamber 
is extinguished by rolling the inner wall of said double wall 
about said reflected end while advancing said distal end of 
said inner tube towards said outer tube. 

24. The method of claim 22 wherein said pristine chamber 
is re-established by rolling the inner wall of said double wall 
about said reflected end while retracting said distal end of 
said inner tube towards said outer tube. 
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25, The method of claim 21 or 22 wherein said body cavity 
is a lung. 



26, The method of claim 22 including the step of withdrawing 
said fluid under pressure prior to extinguishing said pristine 
chamber , 

27, The method of claim 22 wherein said portion of said 
body cavity is isolated by introducing a sampling means through 
said inner tube, 

28, The method of claim 22 wherein said portion of said 
body cavity is isolated by introducing fluid through said inner 



29. The method of claim 22 wherein said portion of said 
body cavity is isolated by withdrawing fluid through said inn< 



30, The method of claim 22 wherein the outer wall of 
said double walled pristine space is perforate and said fluid 
under pressure is extruded from said perforations,. 

31, The method of claim 30 wherein said fluid is a 
treating fluid. 

32, The method of claim 21 wherein said pristine chamber is 
formed by a double walled reflected membrane having a reflected 
end wherein the inner wall of said double walls includes at least 
one spiral pleat, and said pristine chamber is extinguished by 
advancing said inner tube through said reflected end while rotating 
said inner tube in a sense opposite that of said pleat, 

33, A method of endotracheal intubation comprising the 
steps of; 

introducing into the trachea a catheter comprising inner 



tube. 



tube. 
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and outer tubes and an inflatable reflected membrane defining a 
closed pristine chamber adjacent the distal end of said catheter, 
said inner tube being of sufficient inner diameter to function as 
a breathing tube; 

extinguishing said closed pristine chamber; and 
inflating said -membrane to seal said trachea. 

34 ♦ The method of claim 33 including the step of culturing 
said trachea through, said inner tube. 
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